Functional dissection of HAMP domains in NIK1 ortholog from pathogenic yeast Candida lusitaniae.
Nik1 orthologs or group III hybrid histidine kinases (HHK) are ubiquitous signaling molecules in fungal pathogens. Besides osmosensing, they are also involved in hyphal morphogenesis, virulence, and conidiation. They are important molecular targets for antifungal agents. Nik1 orthologs contain a varying number of HAMP domain repeats (poly-HAMP) in the N-terminal region. Poly-HAMP plays a crucial role in their function. So far, the role of HAMP domains in their function has been studied only in a few Nik1 orthologs. In this paper, we describe the functional characterization of a Nik1 ortholog (ClNik1p) from Candida lusitaniae, an emerging and important fungal pathogen. We show that ClNik1p acts as a bona fide osmosensor and negatively regulates the downstream HOG pathway in Saccharomyces cerevisiae. Our data suggests a differential role of the HAMP domains in the functionality of ClNik1p. The HAMP domains H1, H2, H3 and H5 are essential for kinase activity, and H4 domain has a regulatory role. Among the HAMP like linker domains, only H4b was crucial for the activity of ClNik1p.